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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam:  Fawn  Lake  Dam 
County  Located:  Schuylkill  County 
State  Located:  Pennsylvania 
Stream:  Plumb  Creek 

Coordinates:  Latitude  40°  35.2* 

Date  of  Inspection:  11  July  1978 


Fawn  Lake  Dam  is  owned  by  the  Lake  Wynonah  Prop- 
erty Owners  Association  and  is  located  in  South  Mannheim 
Township  in  Schuylkill  County,  Pennsylvania.  The  can  was 
designed  by  the  original  owner,  American  Realty  Service 
Corporation  of  Memphis,  Tennessee.  The  embankment  was  com 
pleted  on  May  12,  1971,  and  has  been  in  service  ever  since 
The  facility  is  judged  to  be  in  reasonably  good  operating 
condition . 


Calculations  indicate  that  the  spillway  systems 
are  capable  of  passing  the  probable  maximum  flood  (PMF) . 
Therefore,  the  spillway  is  considered  to  be  "Adequate" . 


ka. 


Seepage  was  noted  emanating  from  the  downstream 
slope  and  along  the  toe  of  the  dam,  but  there  were  no  indi- 
cations at  this  time  that  this  condition  is  potentially 
hazardous.  No  indications  of  slope  distortion,  embankment 
slides  or  other  condition  indicative  of  a potentially  un- 
stable embankment  were  noted . ^Considering  the  aforemen- 
tioned itmes,  the  following  meab^^es  are  ^recommended  in 
order  of  priority. 


1. 


Settlement  of  approximately  10  inches  was  noted 
adjacent  to  the  spillway  which  has  reduced  the 
storage  capacity  of  the  reservoir  and  spillway 
capacity.  The  settlement  is  undesirable  and 
it  is  recommended  that  the  embankment  be  re- 
established to  its  design  elevation. 


It  is  recommended  that  the  seepage  be  monitored 
for  signs  of  turbidity,  erosion,  or  change  in 
quantity.  The  existing  high  vegetation  and  trees 
should  be  removed  to  allow  ready  observation. 
Should  deteriorating  conditions  be  observed  as 
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a result  of  seepage,  an  inverted  filter  consist- 
ing of  graded  aggregate  should  be  placed  in  the 
problem  areas  and  the  condition  inspected  by  a 
registered  professional  engineer. 

3.  Periodic  checks  of  the  spillway  should  be  made 
and  debris  removed  as  required. 

Recommendations  concerning  the  operation  and 
maintenance  of  the  dam  are  prsented  as  follows: 

1.  The  owner  should  develop  an  operation  and  main- 
tenance procedure  together  with  an  inspection 
checklist  to  insure  that  all  items  are  inspected, 
operated  and  maintained  on  a regular  basis. 

2.  A formal  procedure  of  observation  and  warning 
during  periods  of  high  precipitation  should  also 
be  developed  and  implemented  because  of  the  pos- 
sibility of  extreme  property  damage  downstream. 

In  the  event  of  dam  failure,  loss  of  life  is  prob- 
able. This  procedure  should  include  methods  of 
warning  and  possibly  evacuating  residents  along 
Plumb  Creek. 


Maryland  Registration  3701 
W^odward-Clyde  Consultants 


Penna.  Registration  004302E 
Woodward-Clyde  Consultants 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
FAWN  LAKE  DAM 
NATIONAL  ID  #PA  00693 
DER  ID  *54-175 

SECTION  I 

PROJECT  INFORMATION 


1.1  General. 

a.  Author ity.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  deter- 
mine if  the  dam  constitutes  a hazard  to  human  life  or  proper- 
ty. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Fawn  Lake  Dam  is  a 44-foot 
high  rolled  earth  clam  across  Plum  Creek  in  Schuylkill,  Penn- 
sylvania. The  dam  is  625  feet  long  with  a 26.88  acre  reser- 
voir. The  dam  was  designed  to  use  locally  available  borrow 
material  consisting  of  sandy  clays  and  contains  a cut-off 
trench  located  along  the  dam  centerline.  A 4-foot  thick 
horizontal  filter  blanket  is  located  immediately  downstream  of 
the  cut-off  trench  and  extends  to  the  downstream  slope.  The 
elevation  of  the  filter  blanket  varies  along  the  axis  of  the 
dam.  The  upstream  slope  is  riprapped  to  elevation  686. 

Water  is  discharged  from  the  dam  over  the  principal 
spillway,  located  at  the  right  abutment,  when  the  lake  level 
exceeds  elevation  680.  The  discharge  flows  over  a flat  crest- 
ed weir  and  down  a 187-foot  open  rectangular  concrete  chute 
into  a riprapped  channel.  Water  can  be  discharged  through  a 
manually  operated  sluice  gate,  into  an  18-inch  reinforced  con- 
crete conduit  extending  under  the  dam.  Discharge  from  the 
conduit  flows  into  a riprapped  channel.  The  principal  and 
pond  drain  channels  converge  approximately  300  feet  downstream 
of  the  dam. 

b.  Location . The  dam  is  located  on  Plum  Creek  in  Wayne 
Township,  Schuylkill  County,  Pennsylvania.  The  embankment  is 


located  immediately  upstream  of  Lake  Wynonah  and  is  located  on 
USGS  Quadrangle  entitled,  "Fr iedensburg , Pennsylvania,"  at 
coordinates  N 40°  35.2',  W 76°  11.4'.  A Regional  Location 
Plan  is  enclosed  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  "In- 
termediate"  by  virtue  of  its  44  foot  height. 

d.  Hazard  Classification.  A "High"  hazard  classifica- 
tion is  assigned  consistent  with  the  potential  for  property 
damage  and  loss  of  life  downstream. 

e.  Ownership.  Lake  Wynonah  Property  Owners  Associa- 
tion, RD  #1,  Auburn,  Pennsylvania  17922. 

f.  Purpose  of  Dam.  The  dam  was  designed  solely  for 
recreational  purposes. 

g.  Design  and  Construction  History.  The  dam  was  de- 
signed by  G.  K.  Jewell  and  Associates  of  Columbus,  Ohio,  and 
Gannett  Fleming  Coddry  and  Carpenter,  Inc.,  of  Harrisburg, 
Pennsylvania,  for  the  original  owner,  American  Realty  Service 
Corporation.  Hydrologic  and  hydraulic  engineering  was  per- 
formed for  American  Realty  Services  Corporation  by  Ronald  R. 
Williams  and  Associates,  Inc.  Construction  drawings  and  spec- 
ifications were  prepared  by  the  American  Realty  Service  Corp- 
oration. The  contractor  for  this  dam  was  Gerbus  Brothers  Con- 
struction Company  of  Cincinnati,  Ohio.  Construction  supervis- 
ion was  provided  by  G.  K.  Jewell  and  Associates. 

The  first  construction  progress  report  indicates 
that  construction  began  in  September  of  1970  and  Plum  Creek 
was  diverted  by  October  21,  1970.  Earthwork  was  terminated  in 
November,  1970,  due  to  inclement  weather  with  the  embankment 
to  a height  of  19  feet.  Fill  placement  resumed  in  April, 
1971,  and  the  embankment  was  completed  on  May  12,  1971.  Major 
concrete  structures  were  completed  by  June  1,  1971,  but  final 
completion  was  delayed  due  to  problems  with  the  sluice  gate 
and  other  minor  items.  The  Dam  Completion  Report  was  issued 
December  18,  1972. 

h.  Normal  Operating  Procedures.  Reservoir  flows  are 
normally  controlled  by  the  spillway.  The  sluice  gate  for  the 
pond  drain  is  normally  closed;  however,  this  gate  does  not 
seat  properly  and  leaks. 


' 


1.3  Pertinent  Data. 

A summary  of  pertinent  data  for  Fawn  Lake  Dam  is 
presented  as  follows. 


a.  Drainage  Area  (sq.  miles)  0.98 

b.  Discharge  at  Dam  Site  (cfs) 

Max.  Known  Flood  at  Site 
Design  High  Water  (100  yr. 
storm) 

Minimum  Required  Flow 
Max.  Discharge  (at  Top  of  Dam) 


c.  Elevations  (above  MSL) 

Top  of  Dam  690.0 

Design  High  Water  (100  yr. 

storm)  684.5 

Normal  Pool  680.0 

Spillway  Weir  680.0 

Outlet  Invert  643.6 

d.  Reservoir  (miles) 

Length  at  Normal  Pool  0.5 

Fetch  at  Normal  Pool  0.5 

e.  Storage  (acre-feet) 

Normal  Pool  342.4 

Top  of  Dam  675.0 

f.  Reservoir  Surface  Area  (acres) 

Normal  Pool  26.9 

Top  of  Dam  39.7 


g . Dam  Data 
Type 


Length 
Height 
Side  slopes 
Upstream 

Crest  to  Elev.  674.0 
Below  Elev.  674.0 


Rolled  earth 
with  cutoff 
trench  and  down 
stream  filter 
blanket. 

625  feet 
44  feet 


3:1  (H: V) 
3.5:1  (H:V) 


Unknown 

450 

0.15 

1522 


k 


o 


Downstream 
Crest  to  Elev.  660 
Berm  Width 
Below  Elev.  660 


Outlet  Works 
Type 


Sluice  Gate 
Pipe  Diameter 
Pipe  Length 


Spillway 

Type 


Weir  Width 


3:1  (H:V) 
8 feet 
3:1  (H:  V) 


Concrete  pressure 
pipe  conduit. 

18  inch  square 
18  inches  I.D. 

280  feet 


Flat  crested  weir 
and  concrete 
chute. 

15  feet 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Data  Available.  A summary  of  engineering  data  on 
Fawn  Lake  Dam  is  presented  on  the  checklist  attached  as  Appen- 
dix A.  Principal  documents  containing  pertinent  data  used  for 
this  report  are  as  follows. 


1.  "Report  Upon  the  Application  of  Lake  Wynonah  and/or 
American  Realty  Service  Corporation,"  by  Joseph  J. 
Ellam,  Hydraulic  Engineer,  Department  of  Environ- 
mental Resources. 

2.  "Soils  and  Foundation  Report,  Fawn  Lake,  Schuylkill 
County,  Pennsylvania,"  by  G.  K.  Jewell  and  Associ- 
ates, Columbus,  Ohio. 

3.  "Design  Calculations  for  Fawn  Lake  Dam  at  Lake  Wyno- 
nah, Inc.,  in  Schuylkill  County,  Pennsylvania," 
dated  July  3 to  July  8,  1970,  by  American  Realty 
Services  Corporation,  Memphis,  Tennessee. 

4.  Construction  plans  stamped  "As-Built,"  dated 
July  17,  1970,  by  American  Realty  Service  Corpor- 
ation, Memphis,  Tennessee. 

5.  "Specifications  for  Fawn  Lake  at  Lake  Wynonah,  Inc., 
Schuylkill  County,  Pennsylvania,"  dated  September, 
1970,  by  American  Realty  Service  Corporation,  Mem- 
phis, Tennessee. 

6.  Miscellaneous  letters,  correspondence,  memos,  in- 
cluding construction  progress  reports  located  in 
the  Department  of  Environmental  Resources  mam 
offices  in  Harrisburg,  Pennsylvania. 


b.  Design  Features.  The  principal  design  features  are 
illustrated  on  the  plan,  profile  and  cross-section  plates  of 
the  embankment  and  appurtenant  structures  that  are  enclosed  in 
Appendix  E,  as  Plates  2 through  6.  These  plates  were  repro- 
duced from  the  "As-Built"  plans.  A discussion  of  the  design 
features  is  also  presented  in  Section  1.2,  "Description  of 
Project. " 


The  dam  is  a homogeneous  rolled  earth  embankment 
which  includes  a cut-off  trench.  A 4-foot  thick  filter  blan- 
ket extends  from  immediately  downstream  of  the  cut-off  trench 
to  the  downstream  slope. 

The  upstream  side  of  the  embankment  has  a slope  of 
3H:1V  from  the  crest  at  elevation  674  below  which  the  slope  is 
3.5H:1V.  The  downstream  side  of  the  dam  has  a slope  of  3H:1V 
with  an  8-foot  berm  at  elevation  660.0.  The  crest  of  the  dam 
is  15  feet  wide.  Stability  analyses  were  performed  using  as- 
sumed soil  strength  parameters.  Results  of  the  analyses  indi- 
cate an  upstream  slope  factor  of  safety  of  1.02  for  rapid  draw 
down  with  the  downstream  slope  having  a factor  of  safety  of 
1.62  for  steady  state  seepage. 

Design  features  of  the  spillway  system  and  concrete 
conduit  are  discussed  in  Section  5. 


2.2  Construction. 

A discussion  of  the  construction  history  is  present- 
ed in  Section  1.2.  Construction  was  performed  by  Gerbus 
Brothers  Construction  Company  of  Cincinnati,  Ohio,  and  was 
supervised  by  Mr.  Milton  H.  Moos  and  Mr.  Richard  D.  Barnes  of 
G.  K.  Jewell  and  Associates  at  Columbus,  Ohio.  State  files 
contained  construction  progress  reports  and  photographs  of 
various  stages  of  construction. 


2.3  Operation  Data. 

The  Construction  Permit  requires  a minimum  down- 
stream flow  of  0.15  cfs  (95,000  gallons  per  day)  unless  reser- 
voir inflow  is  less  than  this  amount.  If  reservoir  inflow  is 
measured,  the  discharge  may  be  reduced  accordingly.  However, 
no  outlet  feature  was  incorporated  into  the  design  to  provide 
this  flow  other  than  manual  operation  of  the  sluice  gate. 
Operational  records  of  the  water  level  or  downstream  discharge 
are  not  maintained  by  the  Owner. 


2.4  Evaluation. 

a.  Availability.  Engineering  data  reproduced  in  this 
report  and  studied  for  this  investigation  was  provided  by  the 
Pennsylvania  Department  of  Environmental  Resources. 

b.  Adequacy . The  design  and  construction  data  provided 
was  adequate  to  evaluate  the  dam  and  appurtenant  structures. 


• ,,i 


c.  Validity.  There  is  no  reason  to  question  the  valid- 
ity of  the  data.  Although  reasonable  values  were  used,  it  is 
noted  that  the  stability  analysis  was  performed  using  assumed 
soil  property  values  rather  than  values  determined  by  labora- 
tory testing. 


i 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

3.  General.  The  observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  B and  are  summarized  and  evaluated  as  follows.  In 
general,  the  appearance  of  the  facility  indicates  that  the  dam 
and  its  appurtenances  were  constructed  in  accordance  with  con- 
struction specifications.  Seepage  was  noted  and  is  discussed 
in  the  following  sub-sections. 

b.  Dam.  During  the  visual  survey,  there  were  no  indi- 
cations or  evidence  observed  of  distortions  in  alignment  or 
grade  that  would  be  indicative  of  movement  of  the  embankment 
or  foundation.  There  were  no  surface  cracks  ok  misalignment 
observed.  Some  settlement  (10  ± inches)  of  backfill  around  the 
concrete  spillway  chute  was  noticed.  No  significant  erosion 
was  observed.  The  riprap  was  in  good  condition  and  stable. 
Seepage  was  noted  along  the  downstream  toe  of  the  embankment 
and  at  the  left  abutment,  which  was  also  reported  in  a DER  in- 
spection report  made  following  filling  of  the  reservoir.  Wet, 
marshy  areas  were  observed  downstream  of  the  toe.  The  seepage 
locations  are  shown  on  Sheet  5(a),  Appendix  B. 

c.  Appurtenant  Structures. 


1.  Principal  Spillway.  The  spillway,  consisting  of  a 
flat  crested  weir,  open  rectangular  chute  and  riprapped  down- 
stream channel,  was  in  good  condition.  No  significant  dis- 
tress or  movement  of  concrete  was  noted. 

2.  Emergency  Spillway.  The  principal  spillway  also 
functions  as  the  emergency  spillway. 

3.  Outlet  Works.  Water  was  flowing  through  the  dis- 
charge pipe  and  could  not  be  inspected.  The  18-inch  sluice 
gate  was  not  completely  seated,  and  leaked.  The  gate  was 
exercised  and  found  to  be  generally  in  good  condition  with  ex- 
ception of  complete  seating  and  the  need  for  lubrication. 


It  is  noted  that  the  roadway  used  for  access  to  the 
sluice  gate  is  located  immediately  downstream  of  the  dam  and 
would  be  underwater  in  an  extreme  event,  thus  preventing  ac- 
cess to  the  pond  drain  gate  via  this  route.  It  is  understood 
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that  other  roads  are  available  to  gain  access  to  the  dam  dur- 
ing extremely  heavy  rainfall. 

Seepage  was  noted  to  emanate  from  the  drain  around 
the  conduit  outlet  structure.  The  flow  was  exiting  within  the 
filter  blanket  material  and  was  clear. 

d.  Reservoir . Reconnaissance  of  the  reservoir  dis- 
closed no  evidence  of  significant  siltation,  slope  instability 
or  other  features  that  would  significantly  affect  the  capacity 
of  the  reservoir.  The  drainage  basin  slopes  were  well  vege- 
tated, and  many  areas  were  covered  with  dense  woods. 

e.  Downstream  Channel.  Immediately  downstream  of  the 
conduit,  discharge  from  the  pipe  flows  into  a riprapped  chan- 
nel with  no  evidence  of  erosion.  Flows  from  the  spillway  con- 
verge with  the  conduit  discharge  300  feet  below  the  toe  of  the 
dam.  The  flow  is  diverted  through  two  small  culverts  located 
beneath  a roadway  between  Fawn  Lake  Dam  and  Lake  Wynonah. 
There  is  little  debris  or  obstructions  noted  in  the  channel. 
A house  is  located  immediately  downstream  and  to  the  left  of 
the  discharge  channel. 


3.2  Evaluation. 


In  summary,  the  visual  survey  of  the  dam  disclosed 
no  evidence  of  apparent  past  or  present  movements  to  indicate 
instability  of  the  dam.  The  seepage  observed  was  clear  and 
does  not  appear  to  be  indicative  of  a potentially  hazardous 
condition,  but  could  develop  into  one.  Therefore,  the  turbid- 
ity, erosion  at  exit  points  and  quantity  of  flow  should  be 
monitored.  Small  trees  and  bushes  growing  on  the  downstream 
slope  should  be  removed  periodically.  Debris  observed  in  the 
spillway  should  also  be  removed. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures. 

Normal  operating  procedures  do  not  require  a dam 
tender.  The  water  level  is  maintained  under  normal  conditions 
by  the  spillway  weir.  The  weir  is  15  feet  long  and  is  located 
37  feet  upstream  of  the  centerline  of  the  dam  at  elevation 
680.0.  During  the  winter  months  the  reservoir  level  is 
lowered  several  feet  to  protect  the  dock  facilities  from  ice. 
No  facilities  have  been  included  to  provide  the  required  mini- 
mum downstream  flow  other  than  the  sluice  gate.  Based  on 
visual  observations,  it  is  judged  that  seepage  is  greater  than 
the  minimum  required  flow  of  0.15  cfs. 

The  18-inch  sluice  gate  is  located  at  elevation 
651.68  and  can  be  used  to  drain  the  lake  or  lower  the  level  of 
the  lake.  The  gate  is  manually  operated  with  the  control 
valve  on  the  upstream  slope  just  below  the  crest  of  the  dam. 
Access  to  the  valve  is  normally  from  the  left  abutment.  How- 
ever, access  can  be  achieved  by  crossing  the  weir  section  of 
the  spillway  during  low  flows  or  be  climbing  the  downstream 
slope. 


4.2  Maintenance  of  the  Pam. 

The  dam  is  maintained  by  the  Lake  Wynonah  Property 
Owners  Association  and  is  periodically  checked  by  the  Pennsyl- 
vania Department  of  Environmental  Resources.  No  operations  or 
maintenance  manuals  were  found  during  the  inspection. 


4.3  Maintenance  of  Operating  Facilities. 

Maintenance  of  the  operating  facilities  (sluice 
gate)  is  also  performed  by  the  Lake  Wynonah  Property  Owners 
Association.  No  maintenance  manual  was  found  during  the  in- 
vestigation. 


4.4  Warning  Systems  in  Effect. 

There  are  no  formal  warning  systems  or  procedures 
established  to  be  followed  during  periods  of  heavy  rainfall. 
It  is  understood  that  responsible  people  are  always  in  the 
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area  and  available  if  a potentially  hazardous  condition 
develops. 


4.5  Evaluation. 

Although  there  are  no  written  operating  procedures, 
current  procedures  appear  satisfactory  with  the  following 
noted  exceptions.  Development  of  procedures  for  measuring  and 
recording  downstream  flows  would  be  helpful  to  maintain  the 
minimum  required  flows  and  to  monitor  seepage  quantities. 
However,  it  is  not  believed  necessary  that  minimum  flows  be 
required  since  the  discharge  channel  flows  directly  into  Lake 
Wynonah  and  both  lakes  are  owned  by  the  same  association. 
Written  procedures  should  be  developed  for  periodic  inspection 
of  the  dam  and  outlet  structures.  This  procedure  should  in- 
clude a detailed  list  of  items  to  be  checked.  Since  a formal 
warning  procedure  does  not  exist,  one  should  be  developed  and 
implemented  during  periods  of  extreme  rainfall. 


SECTION  5 

HYDRO LOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 

a.  Design  Data.  Design  calculations  were  available  for 
review.  The  watershed  is  small,  624  acres;  sixty-four  percent 
of  the  watershed  is  within  the  Association's  (Property  Owners) 
development.  The  area  along  the  shore  line  has  been  built  up, 
while  away  from  the  shore  fewer  homes  have  been  constructed. 
Elevations  range  from  1020  in  the  upper  reaches  to  680  at  res- 
ervoir level. 

The  spillway  was  designed  to  have  a maximum  dis- 
charge capacity  of  not  less  than  1400  cfs,  the  value  required 
by  the  Pennsylvania  Department  of  Environmental  Resources 
(Department  of  Forests  and  Waters) , "C"  curve.  The  probable 
maximum  flood  was  calculated  to  be  8,000  cfs,  a value  judged 
excessive.  The  12-hour  100-year  frequency  storm  was  deter- 
mined and  flood  routed  through  the  reservoir.  The  100-year 
storm  reservoir  water  surface  elevation  was  determined  to  be 
684.5  feet.  In  accordance  with  the  criteria  established  by 
Federal  (OCE)  Guidelines,  the  recommended  spillway  design 
flood  for  this  "Intermediate"  size  dam  and  "High"  hazard 
potential  classification  is  the  probable  maximum  flood  (PMF) . 

b.  Exper ience  Data . No  records  are  kept  of  water  sur- 
face elevations,  rainfalls,  or  inflow  into  the  reservoir. 
During  Tropical  Storm  Agnes,  June  1972,  discharge  flooded  out 
the  road  immediately  downstream  but  no  estimate  was  made  of 
the  depth  of  water  over  the  spillway. 

c.  Visual  Observations.  On  the  date  of  the  inspection, 
the  only  condition  observed- that  would  indicate  the  outlet 
capacity  to  be  significantly  reduced  during  a flood  occurrance 
is  approximately  10  inches  of  settlement  of  the  dam  crest 
adjacent  to  the  spillway  wall,  which  reduces  the  maximum 
capacity  of  the  spillway.  Observations  regarding  the  down- 
stream channel,  spillway  condition  and  reservoir  are  located 
in  Appendix  B. 

d.  Overtopping  Potential.  Although  the  original 
design  calculated  the  PMF  inflow  hydrograph,  the  PMF  storm  was 
not  routed  through  the  spillway.  It  is  judged  that  the  com- 
puted value  is  excessive  (See  Appendix  C) . The  computed  maxi- 
mum spillway  capacity,  with  the  reservoir  water  level  at  the 
top  of  the  dam,  is  1,522  cfs;  the  calculations  are  judged 
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adequate.  The  overtopping  potential  was  estimated  by  trans- 
posing the  peak  PMF  from  a similar  watershed  and  using  an  ap- 
proximate flood  routing  method.  The  estimated  PMF  peak  inflow 
is  2,020  cfs.  Results  indicate  that  the  spillway  capacity  aad 
available  flood  water  storage  are  such  that  the  PMF  will  pass 
the  structure  without  overtopping. 

Under  existing  conditions,  with  the  reservoir  water 
level  at  the  minimum  embankment  elevation  adjacent  to  the 
spillway,  the  spillway  capacity  is  reduced  to  about  1,340  cfs. 
It  is  estimated  that  the  dam  would  be  overtopped  by  a 90 
percent  PMF  storm. 

e.  Spillway  Adequacy . The  spillway  is  considered  "Ade- 
quate" as  it  will  pass  the  PMF  without  overtopping  as 
designed,  but  is  considered  "Inadequate"  under  existing  condi- 
tions. The  tailwater  elevation  during  passing  of  the  PMF  is 
estimated  to  be  approximately  35  feet  or  more  below  the  top  of 
the  dam. 

f.  Downstream  Conditions.  The  discharge  channels  from 
the  pond  drain  and  the  spillway  converge  approximately  300 
feet  downstream  of  the  axis  of  the  dam  before  the  flow  passes 
through  two  culverts  under  Lone  Star  Drive,  a private  road 
within  the  development  (See  Photo  3) . It  is  estimated  that  65 
cfs  would  overtop  the  road.  Approximately  200  feet  further 
downstream,  the  flow  enters  Lake  Wynonah  at  a marina  area. 
There  is  presently  one  house  between  the  two  lakes  that  would 
be  subject  to  damage  in  case  of  dam  failure  (but  probably 
would  not  be  damaged  by  large  flows) . As  houses  along  Lake 
Wynonah  are  set  50  feet  back  from  the  water's  edge,  few  would 
be  subject  to  damage  from  either  failure  or  large  flows  from 
Fawn  Lake;  however.  Lake  Wynonah  Dam  would  possibly  be  severe- 
ly damaged  or  breached  from  failure  of  Fawn  Lake  Dam  during 
passing  of  the  PMF.  By  virtue  of  these  possibilities,  the  dam 
is  considered  a "High"  hazard  potential  structure. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  The  visual  observations  did 
not  indicate  any  existing  embankment  stability  problems.  The 
riprap  on  the  upstream  slope  was  stable  and  appeared  to  be  in 
good  condition.  There  were  no  exterior  signs  indicating  that 
the  filter  blanket  drainage  system  was  not  operating  as 
designed. 


As  discussed  in  Appendix  B,  seepage  and  wet  marshy 
areas  were  noted.  These  areas  should  be  monitored  for  turbid- 
ity, erosion  and  change  in  flow  rates. 

The  spillway  structure  was  inspected  and  evaluated 
to  be  in  good  condition.  The  discharge  conduit  could  not  be 
observed  except  at  the  discharge  structure.  The  riprapped 
channels  from  the  spillway  and  conduit  were  observed  to  be  in 
good  condition. 

b.  Design  and  Construction  Data.  Available  design  doc- 
umentation  included  a hydrologic/hydraulic  design  report  and  a 
soils  and  foundation  report  containing  results  of  stability 
analyses  performed  using  assumed  soil  strength  parameters. 
Also  contained  in  the  files  were  construction  drawings  stamped 
"As-Built."  Stability  and  hydrologic/hydraulic  calculations 
were  reviewed  for  completeness  and  reasonableness  of  the  as- 
sumptions and  other  input  criteria.  They  were  found  to  be  ad- 
equate. With  the  exception  of  the  excessive  PMF  inflow  dis- 
cussed in  Section  5,  paragraph  d,  all  other  calculations  are 
assumed  correct. 

Construction  progress  reports  indicated  that  the 
embankment  materials  were  compacted  to  an  average  of  at  least 
95  percent  of  the  maximum  dry  density  as  determined  by  the 
Standard  Proctor  moisture-density  determination  ( ASTM  D 698) . 
The  exterior  features  of  the  dam  and  appurtenances  agreed  with 
the  "As-Built"  drawings. 

c.  Operating  Records.  No  operating  records  are  main- 
tained. 

d.  Post-Construction  Changes.  There  are  no  reports  or 
evidence  that  modifications  were  made  to  this  dam. 


e.  Seismic  Stability..  This  dam  is  located  in  Seismic 
Zone  1.  Normally,  it  can  Be  considered  that  if  a dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be  as- 
sumed safe  for  any  expected  earthquake  conditions.  By  defini- 
tion of  the  Corps  of  Engineers'  criteria,  the  seismic  stabili- 
ty of  the  dam  is  also  adequate. 


SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 

a.  Evaluation.  The  visual  inspection  and  review  of  de- 
sign and  "As-Built-  documentation  indicates  that  the  dam  em- 
bankment, foundation  and  appurtenant  structures  are  in  good 
condition.  The  hydrologic/hydraulic  computations  indicate 
that  the  dam  will  pass  the  PMF.  Therefore,  the  discharge  sys- 
tems of  the  structure  are  considered  "Adequate." 

b.  Adequacy  of  Information.  The  design  information  a- 
vailable  for  this  inspection  was  adequate  to  evaluate  this 
dam.  Construction  data  was  adequate  although  limited  mater- 
ials testing  data  was  available. 

c.  Urgency.  It  is  concluded  that  the  recommendations 
presented  in  Section  7.2  be  implemented  as  soon  as  practical. 


7.2  Remedial  Measures. 

a.  Facilities.  The  following  recommendations  are  pre- 
sented in  order  of:  priority  but  does  not  infer  that  the  latter 
recommendations  are  unimportant. 


1.  Settlement  of  approximately  10  inches  was  noted  ad- 
jacent to  the  spillway  which  has  reduced  the  storage 
capacity  of  the  reservoir.  It  is  recommended  that 
embankment  be  re-established  to  its  design  eleva- 
tion. 

2.  It  is  recommended  that  the  seepage  be  collected, 
monitored  and  recorded  for  signs  of  turbidity, 
erosion,  or  change  in  quantity.  The  existing  high 
vegatation  and  trees  should  be  removed  to  allow 
ready  observation.  Should  deteriorating  conditions 
be  observed  as  a result  of  seepage,  an  inverted 
weighted  filter  consisting  of  graded  aggregate 
should  be  placed  in  the  problem  areas  and  the  condi- 
tion inspected  by  a registered  professional 
engineer. 

3.  Periodic  checks  of  the  spillway  should  be  made  and 
debris  removed  as  required. 
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b.  Operation  and  Maintenance  Procedures.  A formal  pro- 
cedure of  observation  and  warning  during  periods  of  high  pre- 
cipitation should  be  developed  and  implemented.  This  proced- 
ure should  include  a method  of  warning  downstream  residents 
and  implementing  appropriate  procedures  at  Lake  Wynonah  Dam. 
If  abnormally  high  flows  are  expected,  procedures  for  evacuat- 
ing persons  immediately  downstream  should  be  implemented. 
Currently,  there  is  only  one  dwelling  which  would  be  immed- 
iately affected  by  an  extreme  event. 


The  Owner  should  also  develop  an  operations,  main- 
tenance and  inspection  procedure,  including  an  inspection 
checklist,  to  insure  that  all  critical  items  are  inspected  and 
maintained. 


fcrw* 


CHECK  LIST  NAME  OF  DAM  _£ 

ENGINEERING  DATA 

CONSTRUCTION,  OPERATION  ID  » PA  00693 


ITEM 


ITEM  REMARKS 


MAINTENANCE 

OPERATION 

RECORDS 


Sheet  4 of  4 


Miller , Director  of  Lakes  and  Darn,  was  on  site  and  provided  assistance  during  the 


FOUNDATION 


CONSTRUCTION  JOINTS 


EMBANKMENT 


EMBANKMENT 


DRAINS  Rock.  drains  appear  to  be  functioning  properly.  There  was  no  evidence  observed 

to  suggest  that  the  interior  drainage  system  was  not  functioning  as  designed. 


UNGATED  SPILLWAY 

(PRINCIPAL  SPILLWAY) 


OTHER 


RESERVOIR 


destroyed  in  case  of  dam  failure , and  possible  damage  could  occur  to  the 
downstream  Lake  Wynonah  Dam.  There  is  also  a boat  dock  at  the  end  of  Lake 
Wynonah  Reservoir  which  would  be  damaged. 


• - -r 
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FAWN  LAKE 
CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Approx.  25%  wooded , potential  for  60%  residential 

development. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY ):680.0  (342  Acre-Feet) 

-»  * * 1 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  690.0  (675  Acre-Feet) 

ELEVATION  MAXIMUM  DESIGN  POOL:  684.5-12  hour  100  year  storm. 

ELEVATION  TOP  DAM:  690.0 

SPILLWAY: 

a.  Elevation  680.0  - 

b.  Type  Broad  crested  weir  with  chute  discharge  channel. 

c.  Width  14.5  feet 

d.  Length  167  feei - — 

e.  Location  Spillover  Right  Abutment 

f.  Number  and  Type  of  Gates  None __ 

POND  DRAIN: 

a.  Type  18  inch  ID  concrete  pipe  with  drop  inlet  flush  wi.th  amhnrikman±. 

b.  Location  295  feet  west  of  centerline  of  the  chute  svillwau 

c.  Entrance  inverts  652  ± — 

d.  Exit  inverts  643.55 

e.  Emergency  draindown  facilities  The  pond  drain. — 

HYDROMETEOROLOGICAL  GAGES: 

a.  Type  Rone „ ■ 

, ! \ 

b.  Location  — 

c.  Records  

MAXIMUM  NON-DAMAGING  DISCHARGE:  1522  cfs. 
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DAM  SAFETY  ANALYSIS 
HYDROLOG  I C/KYDRAUL I C DATA 


ITEM/UNITS 


1.  Min.  Crest  Elev.,  ft. 

2.  Freeboard,  ft. 

3.  Spillway*^ Crest  Elev,  ft. 

(O) 

3a.  Secondary  Crest  Elev,  ft. 

4.  Max.  Pool  Elev.,  ft. 

5.  Max.  Outflow*^,  cfs 

6.  Drainage  Area,  mi2 

7.  Max.  Inflow^ , cfs 

8.  Reservoir  Surf.  Area,  Acre 

9.  Flood  Storage^  Acre-Feet 

10.  Inflow  Volume,  Acre-Feet 


Date:  7/aL/ya 

By: 

Sheet:  A.  of  ft 


Nat.  ID  No.  PA  oou9  3 DER  No.  Sft-ITT 


Permit/Design 
Files 
A 


Calc,  from 
Files/Other 
B 


Calc,  from 
Observati ons 
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Reference  all  figures  by  number  or  calculation  on  attached  sheets: 

Example:  3A  - Drawing  No.  xxx  by  J.  Doe,  Engr. , in  State  File  No.  yyyy. 


NOTES: 


(1)  fain  emergency  spillway. 

(2)  Secondary  ungated  spillway. 

(3)  At  maximum  pool , with  freeboard , ungated  spillways  only. 

(4)  For  columns  Bt  C,  use  PMF. 

(5)  Between  lowest  ungated  spillway  and  maximum  pool. 


Date:  7//4/7J 

By:  riFB 
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HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 
Items  (from  sheet  2)  Source 
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SURCUAP.GE  STORAGE-  A &CMtE  NORMAL  POOL 
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Design  Calculations 
prepared  by, 

American  Realty  Service 
Corporation, 

June,  1970 
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ENGINEER  TECHNICAL 
LETTER  NO.  1110-2- 
25  January  1978 
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D DRAIN  OUT! 
DDY  BECAUSE 
'EST  SYSTEM. 


LOOKING  DOWNSTREAM  THROUGH 
PRINCIPAL  SPILLWAY. 
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LOOKING  UPSTREAM  THROUGH  PRINCIPAL 
SPILLWAY.  NOTE  DENSE  GROWTH  ADJA- 
CENT TO  WINGWAY  WHERE  SOIL  IS  WET. 


SEEPAGE  ALONG  LEFT  SIDE  OF  DAM  ALONG  TOE. 


PHOTOGRAPH  NO.  8 
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VIEW  OF  SEEPAGE  ON  RIGHT  SIDE  OF  DAM. 
NOTE  TOE  SEEPAGE  DRAINING  INTO  THE 
STILLING  BASIN.  WILLOW  TREES  DENOTE 
OTHER  SOURCES  OF  SEEPAGE  BEYOND  THE 
TOE  AND  OCCASIONALLY  ON  THE  EMBANKMENT 
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PLAN  OF  DAM  AND  APPURTENANCES 


FAWN  LAKE  DAM 


NA  i .ID  NO.  PA. 00693 


SCHUYLKILL  COUNTY 


DATA  OBTAINED  FROM  AMERICAN  REALTY  SERVICE  CORPORATION. 
ENQ.  DEPT.,  MEMPHIS.  TENN.,  DWG.  NO.  7470-D-1.  SHEET  1 OF  5 
DA  TED  JULY  17.  1970 
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TYPICAL  EMBANKMENT  SECTION 
FAWN  LAKE  DAM 


NAT.  ID  NO.  PA. 00693 


SCHUYLKILL  COUNTY 


DATA  OBTAINED  FROM  AMERICAN  REALTY  SERVICE  CORPORATION. 
ENG.  DEPT.,  MEMPHIS.  TENN..  DWG.  NO.  7470-0-1,  SHEET  1 OF  6 
DATED  JULY  17,  1070 
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SECTION  OF  EMERGENCY  SPILLWAY 
FAWN  LAKE  DAM 


NAT.  ID  NO.  PA.00693 


SCHUYLKILL  COUNTY 


DATA  OBTAINED  FROM  AMERICAN  REALTY  SERVICE  CORPORATION, 
ENQ.  DEPT.  . MEMPHIS.  TENN..  DWG.  NO.  7470-0-3,  SHEET  3 OF  B. 


DATED  JULY  17.  1870 
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PLAN  OF  EMERGENCY  SPILLWAY 


FAWN  LAKE  DAM 


NAT.  ID  NO.  PA.00693 


SCHUYLKILL  COUNTY 


DATA  OBTAINED  FROM  AMERICAN  REALTY  SERVICE  CORPORATION 
ENQ.  DEPT..  MEMPHIS  TENN  DWG.  NO.  74700-3,  SHEET  3 OF  5 
DATED  JULY  17.  1970 


PLATE  6 


CONTRACTION  JOINT  DFTA II 


SLUICE  GATE  DETAILS 
FAWN  LAKE  DAM 


SLIDE  GATE  ASSEMBLY 


NAT.  ID  NO.  PA.00693 


SCHUYLKILL  COUNTY 


DATA  OBTAINED  FROM  AMERICAN  REALTY  SERVICE  CORPORATION, 
ENGINEERING  DEPT.  MEMPHIS,  TENN,  DWG.  NO. 74700-6,  SHEET 
S OF  6.  DATED  JULY,  1070 
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APPENDIX 


SITE  GEOLOGY 
FAWN  LAKE  DAN 


The  Fawn  Lake  Dam  is  located  in  the  Appalachian 
Mountain  section  of  the  Valley  and  Ridge  Physiographic  Prov- 
ince. The  bedrock  at  the  dam  site  is  reported  to  consist  of 
the  sandstones  and  shales  of  the  Devonian  Trimmers  Rock  and 
Catskill  Formations  (See  Plate  F-l) . These  units  are  bounded 
on  the  north  and  south  by  the  Devonian  Mahantango  and  Marcel- 
lus  Formations.  Bedding  is  reported  to  be  folded  into  a broad 
open  syncline  trending  N 70  E,  with  the  dam  located  on  the 
south  dipping  limb  (Wood  and  Kehn,  1968).  No  jointing  data 
are  available  for  the  dam  site,  but  a primary  joint  set  in 
this  region  is  reported  as  usually  striking  parallel  to  bed- 
ding, while  dipping  perpendicular  to  the  bedding  surface 
(Wood,  1973).  No  significant  faults  have  been  reported  in  the 
Devonian  rocks  in  this  area. 

Only  very  limited  Pleistocene  deposits  of  glacial 
outwash  have  been  reported  as  occurring  in  the  region 
(Leverett,  1957);  any  significant  deposits  in  the  vicinity  of 
the  dam  structure  are  assumed  to  have  been  removed  during  the 
construction. 

Foundation  seepage  does  not  appear  to  be  a major 
problem.  A small  amount  of  seepage  may  occur  through  joints 
that  act  as  a zone  of  groundwater  transport  beneath  the  struc- 
ture striking  at  the  same  nonparallel  angle  to  the  dam. 
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